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@ Ink jet recording apparatus. 



<g) A recording apparatus includes a recording unit 
for ejecting an ink to a recording member, a detec- 
tion unit for detecting a remaining amount of ink. a 
memory for storing receiving data, and a control unit 
for controlling an operation of the recording unit to 
record an image in accordance with the receiving 
data, and controlling the memory to store image 
data in the memory. The control unit controls the 



memory in accordance with an output from the de- 
tection unit upon completion of recording of a pre- 
determined volume of data, clears data stored in the 
memory when the output from the detection unit 
indicates a present of ink, and preserves data stored 
in the memory when the output from the detection 
unit indicates an absence of ink. 
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BACKGROUND OF THE INVENTION 
Held of the invention 



The present invention relates to a recording 
apparatus and. more particularly, to a recording 
apparatus for recording an image by ejecting an 
ink from a recording head having a plurality of 
ejection ports. 

Related Background Art 

In recent years, so-called bubble-jet type ink 
jet printers for ejecting an ink from ejection ports 
toward a recording member by utilizing bubbles 
generated by a heat energy to record characters, 
images, and the like have been developed. This 
printer has heat generation resistors (heaters) 
which are arranged in the respective ejection ports 
and are considerably smaller than piezoelectric ele- 
ments used in a conventional ink jet printer, and 
multiple ejection ports can be arranged at a high 
density. Therefore, a high-quality image can be 
obtained, and high-speed and low-noise features 
can also be provided. 

On the other hand, a facsimile apparatus is 
required not only to transmit an image at high 
speed but also to receive a higher-quality image at 
high speed. The above-mentioned bubble-jet type 
ink jet printer is considered as one of such printers 
which can satisfy the requirements in terms of its 
features. 

When the ink jet printer is used as a printer for 
a facsimile apparatus, if an ink is used up during a 
data recording operation, even if a memory inter- 
cepting operation is started after the end of the 
page, no data between a position where the ink is 
used up to the end of the page cannot be re- 
corded, and are omitted. 

SUMMARY OF THE INVENTION 

The present invention has been made in con- 
sideration of the above situation, and has as its 
object to provide an improved ink jet type record- 
ing apparatus. 

It is another object of the present invention to 
provide a recording apparatus which can record 
receiving data without omissions. 

It is still another object of the present invention 
to provide a recording apparatus which can prevent 
data from being omitted without using a large- 
capacity memory even when an ink is used up 
during receipt. 

It is still another object of the present invention 
to provide a recording apparatus which records an 
image in accordance with receiving data, stores the 
receiving data in a memory, detects a remaining 



amount of an ink every time data for the predeter- 
mined number of pages are recorded, clears the 
data in the memory when the ink is detected, and 
preserves the data in the memory when no ink 
s remains. 

The above and other objects will be apparent 
from the following description taken in conjunction 
with the accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an arrange- 
ment according to an embodiment of the 
present invention; 

Fig. 2 is a perspective view showing an arrange- 
rs ment according to the embodiment of the 
present invention; 

Fig. 3 is a perspective view showing an ink jet 
cartridge shown in Fig. 2; 

Figs. 4A and 4B are schematic views showing 
20 an ink sensor; and 

Fig. 5 is a flow chart showing a recording control 

sequence executed by a CPU 6. 
DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

25 

An embodiment of the present invention will be 
described in detail below with reference to the 
accompanying drawings. 

Figs. 1 and 2 show an embodiment of the 

30 present invention. 

In Fig. 2, an ink jet cartridge IJC is of a 
disposable type, which is detachable from a car- 
riage 16 of an ink jet recording apparatus IJRA by 
a predetermined method. At least one ink jet car- 

35 tridge IJC can be arranged in accordance with an 
ink to be used, and comprises a bubble-jet type 
recording head (to be referred to as an BJ head 
hereinafter) 3, an ink tank 4, and an ink sensor 5. 
The BJ head 3 receives an ejection signal 

40 according to recording data from a data supply 
source through a cable and a terminal coupled 
thereto. The distal end portion of the BJ head 3 
slightly projects from the front surface of the ink 
tank 4, as shown in Fig. 4. A top plate 34 having a 

45 partition wall for defining an ink path is adhered to 
a heater board 32. The top plate 34 is formed of a 
resin such as polysulfone, polyethersulfone, poly- 
phenylene oxide, polypropylene, or the like, having 
a good ink resistance. The ink tank 4 stores an ink 

50 to be supplied to the BJ head 3, and comprises an 
ink absorbing member, a casing for receiving the 
ink absorbing member, and a lid member for seal- 
ing the casing (none of them are shown). An ink 
stored in the ink tank 4 is sequentially supplied to 

55 the BJ head 3 according to ink ejection from ejec- 
tion ports. 

The carriage 16 is coupled to a portion of a 
driving belt 18 for transmitting a driving force of a 
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driving motor 17, and is slidably guided along two 
parallel guide shafts 19A and 19B, so that the BJ 
head 3 can be reciprocally "moved within the total 
width of a recording member. A relative movement 
between the carriage 1 6 and the recording member 
is controlled in accordance with a predetermined 
input recording signal, thereby forming a desired 
image on a recording surface of the recording 
member (recording sheet) which is fed from a 
paper feed unit 25 onto a platen 24. 

A head recovery device 26 is arranged at one 
end of a moving path of the BJ head 3, e.g., at a 
position opposing a home position. The head re- 
covery device 26 is operated by a driving force of 
a motor 22 via a transmission mechanism 23, 
thereby capping the BJ head 3. Ink suction by a 
proper suction means arranged in the head recov- 
ery device 26 or ink supply under pressure by a 
proper pressurizing means arranged in the ink path 
to the BJ head 3 is performed in association with 
capping to the BJ head 3 by a cap portion 26A of 
the head recovery device 26, so that an ink is 
forcibly exhausted from the ejection ports, thereby 
performing injection recovery processing for, e.g., 
removing an ink having an increased viscosity and 
present in the ink path. The BJ head 3 is capped 
upon completion of recording, thereby protecting 
the BJ head 3. 

A blade 31 formed of silicone rubber is ar- 
ranged on a side surface of the head recovery 
device 26, and serves as a wiping member. The 
blade 31 is held on a blade holding member 31 A in 
a cantilever manner, and is operated by the motor 
22 and the transmission mechanism 23 as in the 
head recovery device 26 so as to be able to 
engage with the ejection surface of the BJ head 3. 
Thus, the blade 31 projects into the moving path of 
the BJ head 3 at a proper timing in the recording 
operation of the BJ head 3 or after an ejection 
recovery operation using the head recovery device 
26, and wipes a dew, a wet portion, dust, and the 
like on the ejection surface of the BJ head 3 upon 
movement of the BJ head 3. 

In Fig. 1, IJC, 3, 4, 17, and 22 designate the 
same parts as those in Fig. 2. An NCU (network 
control unit) 1 transmits/receives data to/from a 
communication network. A modem 2 demodulates 
an analog signal sent from the NCU 1 into a digital 
signal, and modulates a digital signal into an ana- 
log signal and sends the analog signal to the NCU 
1. An ink sensor 5 as an ink detection means 
detects the presence/absence of an ink in the ink 
tank 4. Figs. 4A and 4B show an example of the 
ink sensor. The ink sensor will be described in 
detail later. A main controller (CPU) 6 of this fac- 
simile apparatus mainly comprises a known one- 
chip microcomputer, and controls facsimile oper- 
ations such as communications, recording oper- 



ations, and the like. A memory 7 stores data de- 
modulated by the modem 2. A console display unit 
8 comprises various key switches for setting 
transmission/receipt operations, and various dis- 
5 plays comprising LCDs and LEDs. 

In this embodiment, the CPU 6 drives the BJ 
head 3 in accordance with receiving data to record 
an image on a recording sheet The CPU 6 stores 
the receiving data in the memory 7 in addition to 

io the recording operation. Upon completion of data 
recording for one page, the CPU 6 checks the 
output from the ink sensor 5. If it is detected that 
the ink is present, the CPU 6 determines that all 
the receiving data are recorded, and clears the 

15 memory 7. However, if it is detected that the ink is 
absent, since the receiving data may not be re- 
corded, the CPU 6 preserves data stored in the 
memory 7. The CPU 6 turns on an indicator 8-1 on 
the console display unit 8 f thus performing an 

20 alarm display. When a predetermined key input of 
a key 8-2 on the console display unit 8 is detected 
after the ink is replenished, the CPU 6 reads out 
data from the memory 7, and restarts recording. 
Ink remaining amount detection will be de- 

25 scribed below with reference to Figs. 4A and 4B. 

Fig. 4A shows an embodiment for optically 
detecting a remaining amount of ink. This embodi- 
ment utilizes a nature that an ink allows infrared 
rays to pass therethrough. In Fig. 4A, infrared rays 

30 emitted from a light-emitting element 41 through a 
lens 43 and transparent windows 44 formed in the 
ink tank 4 are detected by a light-receiving element 
42 which opposes the light-emitting element 41 to 
sandwich the ink tank 4 therebetween. The light- 
as receiving element 42 outputs a voltage correspond- 
ing to a light-receiving amount A float 45 is ar- 
ranged in the ink tank 4. An ink amount in the ink 
tank 4 is decreased as an ink consumption in- 
creases. The float 45 sinks with a decrease in ink 

4o amount, and then shields an optical path extending 
from the light-emitting element 41 to the light- 
receiving element 42 when an ink amount reaches 
a predetermined amount. An output from the light- 
receiving element 42 at this time serves as an ink 

45 absence signal. In this manner, the 
presence/absence of an ink can be discriminated 
based on the output from the light-receiving ele- 
ment 42. 

Fig. 4B shows an embodiment for detecting a 
so remaining amount of ink by utilizing a conductivity 
of an ink. In this, embodiment, electrodes 51 and 52 
are arranged in the ink tank 4 to be separated from 
each other by a predetermined distance, and a 
predetermined voltage is applied across the elec- 
55 trodes. When a predetermined amount of ink or 
more remains, the electrodes are electrically con- 
nected to each other. However, when the remaining 
amount of ink becomes smaller than a predeter- 
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mined amount, the electrodes are electrically dis- 
connected from each other. Thus, an ink absence 
signal is output In this manner, the 
presence/absence of an ink can be discriminated 
based on a current between the electrodes 51 and 
52. 

Fig. 5 is a flow chart showing a recording 
control sequence executed by the CPU. 

After call incoming, the CPU 6 sends a DIS 
(digital identification signal) to a calling party, and 
drives the recovery system motor 22 to perform a 
recovery operation of the BJ head 3. After the CPU 
performs a preparation for receipt, it sends a CFR 
(confirmation signal for receipt preparation) to the 
calling party, and starts a receipt operation. Fig. 5 
shows an operation after the receipt operation is 
started. 

In step S1 . the CPU writes receipt data input 
through the NCU 1 and the modem 2 in the mem- 
ory 7, and at the same time, performs recording 
using the BJ head 3 on the basis of the receipt 
data. After recording for one page is ended in step 
S2, it is checked in step S3 if an ink remains in the 
ink tank 4. if YES in step S3, the CPU determines 
that the corresponding page can be recorded, and 
the flow advances to step S4. In step S4, the CPU 
clears the memory. More specifically, the CPU 
returns an address to the start address, writes 
receipt data again, and checks in step S5 if a multi- 
page document is to be recorded. If NO in step S5, 
the CPU ends the processing; otherwise, the flow 
returns to step S1, and the CPU repeats steps S1 
to S5 up to the last page. 

On the other hand, if it is determined in step 
S3 that an ink is absent, the CPU determines that 
the corresponding page may not be recorded, and 
preserves recording data already stored in the 
memory 7 without clearing it The CPU checks in 
step S7 if a multi-page document is to be re- 
corded. If NO in step S8. the flow advances to step 
S8. In step S8, the CPU turns on the indicator 8-1 
to indicate an intercepting mode, and alarms an 
out-of-ink state. 

On the other hand, if it is determined in step 
S7 that a multi-page document is to be recorded, 
the flow advances to step S9. In step S9, the CPU 
executes an intercepting operation, and sequen- 
tially writes data in the remaining areas of the 
memory. In the same manner as in step S8, the 
CPU turns on the indicator 8-1 to indicate the 
intercepting mode, and alarms an out-of-ink state. 

After an ink is replenished or the ink jet car- 
tridge IJC is replaced, the CPU reads out data from 
the memory 7 upon operation of the specific key 8- 
2 on the console display unit 8, and can record the 
data on a recording sheet. 

Note that in the above embodiment the 
presence/absence of an ink is detected every time 



recording for one page is completed. However, the 
present invention is not limited to this. For exam- 
ple, the presence/absence of an ink may be de- 
tected every time recording for a plurality of pages 

s is completed. Alternatively, the presence/absence 
of an ink may be detected every time recording for 
one communication cycle is completed, and data in 
the memory may be cleared or preserved. 

Furthermore, the presence/absence of an ink 

io may be detected every time recording for one or a 
plurality of lines is completed, and data in the 
memory may be cleared or preserved. 

In the above embodiment, an apparatus em- 
ploying a bubble-jet type recording head of ink jet 

is recording methods has been described. As for a 
typical arrangement and principle of the bubble-jet 
recording head, the basic principle disclosed in 
U.S. Patent Nos. 4,723.129, and 4,740,796 is pref- 
erably used. The method disclosed in these re- 

20 ferences can be applied to either a so-called on- 
demand type or continuous type system. In par- 
ticular, the on-demand type system is effective for 
the following reason. That is, at least one drive 
signal for giving an abrupt temperature rise ex- 

25 ceeding a film boiling temperature in correspon- 
dence with recording information is applied to 
electro-thermal conversion elements arranged in 
correspondence with a sheet or path for holding a 
liquid (ink), so that the electro-thermal conversion 

30 element generates a heat energy to cause film 
boiling on a heat application surface of a recording 
head, and a bubble can be consequently formed in 
the liquid (ink) having a one-to-one correspondence 
with this drive signal. Upon growth and shrinkage 

35 of this bubble, the liquid (ink) is ejected through the 
ejection port, thereby forming at least one ink 
droplet It is more preferable to form the drive 
signal in a pulse form since bubbles can be quickly 
and appropriately grown and shrunken, thus attain- 

40 ing liquid (ink) injection having good response 
characteristics. As a pulsed drive signal, signals 
disclosed in U.S. Patent Nos. 4,463,359 and 
4.345.262 are preferable. When conditions asso- 
ciated with a rate of an increase in temperature of 

45 the heat application surface, described in U.S. Pat- 
ent No. 4,313.124, are adopted, better recording 
can be assured. 

As for an arrangement of a recording head, the 
present invention includes an arrangement using 

so that disclosed in U.S. Patent Nos. 4,558.333 and 
4,459,600 which . disclose an arrangement wherein 
a heat application portion is arranged in a bent 
region as well as an arrangement as a combination 
of an ejection port, a liquid path, and an electro- 

55 thermal conversion element (linear liquid path or a 
right-angle liquid path) disclosed in the above-men- 
tioned references. In addition, the effect of the 
present invention can be obtained if an arrange- 
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ment based on Japanese Laid-Open Patent Ap- 
plication No. 59-123670 which discloses an ar- 
rangement wherein a slit common to a plurality of 
electro-thermal conversion elements is used as an 
ejection portion of the electro-thermal conversion s 
elements, and an arrangement based on Japanese 
Laid-Open Patent Application No. 59-138461 which 
discloses an arrangement wherein an opening for 
absorbing a pressure wave of a heat energy is 
formed in correspondence with an ejection portion w 
is adopted. More specifically, recording can be 
reliably and efficiently performed regardless of 
types of recording head. 

Moreover, the present invention can be effec- 
tively applied to a full-line type recording head is 
which has a length corresponding to a maximum 
width of a recording medium which can be used in 
a recording apparatus. A recording head of this 
type may adopt either an arrangement for satisfy- 
ing the length as a combination of a plurality of 20 
recording heads, or an arrangement using an integ- 
rally formed single recording head. In addition, the 
present invention is also effective when an ex- 
changeable chip-type recording head which can be 
electrically connected to an apparatus main body 2s 
and can receive an ink from the apparatus main 
body when it is attached to the apparatus main 
body like in the above-mentioned serial type head 
is employed. 

It is preferable to add a recovery means, an 30 
auxiliary assist means, and the like to a recording 
head since the effect of the present invention can 
be further stably obtained. More specifically, these 
means include a capping means, cleaning means, 
and compression or suction means for the record- 35 
ing head, an auxiliary heating means such as an 
electro-thermal conversion element, or another 
heating element, or a combination thereof, and a 
means for performing an auxiliary ejection mode in 
addition to an ejection operation for recording. If 40 
these means are employed, recording can be more 
stably performed. 

As for the type and number of recording heads 
to be mounted, for example, only one head may be 
arranged in correspondence with a monochrome 45 
ink, or a plurality of heads may be arranged in 
correspondence with a plurality of inks having dif- 
ferent recording colors and densities. 

As described above, the presence/absence of 
an ink is detected upon completion of recording of so 
a predetermined volume of data, and when it is 
determined that the ink is present, a memory is 
cleared. However, when it is determined that the 
ink is absent, the already stored recording data is 
preserved. Thus, data for a page corresponding to 55 
the out-of-ink timing can be prevented from being 
entirely omitted. 



Claims 

1- A recording apparatus comprising: 

recording means for ejecting an ink to a re- 
cording member; 

detection means for detecting a remaining 
amount of ink; 

storage means for storing receiving data; 

and 

control means for controlling an operation 
of said recording means to record an image in 
accordance with the receiving data, and con- 
trolling said storage means to store image data 
in said storage means, 

wherein said control means controls said 
storage means in accordance with an output 
from said detection means upon completion of 
recording of a predetermined volume of data, 
clears data stored in said storage means when 
the output from said detection means indicates 
a present of ink, and preserves data stored in 
said storage means when the output from said 
detection means indicates an absence of ink. 

2. An apparatus according to claim 1. wherein 
said control means stores, in said storage 
means, data received after said detection 
means detects the absence of ink. 

3. An apparatus according to claim 1 or 2, further 
comprising input means for performing a pre- 
determined key input, and wherein said control 
means reads out data from said storage means 
in response to the key input from said input 
means, and controls said recording means to 
perform image recording. 

4. An apparatus according to claim 1 , wherein the 
predetermined volume of data is data for a 
predetermined number of pages. 

5. An apparatus according to claim 4, wherein the 
predetermined number of pages is one. 

6. An apparatus according to any one of claims 1 
to 5, wherein said recording means comprises 
a plurality of ejection ports for ejecting the ink, 
and heat energy generation means, arranged 
in correspondence with said ejection ports for 

• causing a change in state of the ink by heat 
ejecting the ink from said ejection ports on the 
basis of the change in state, and forming flying 
liquid droplets. 

7. An apparatus according to claim 6, wherein the 
change in state is caused by generation of 
bubbles by film boiling. 
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